Introduction

30
Metal oxide thin films have garnered a large amount of attention in the scientific community due to their Kα radiation at 1486.6 eV X-ray source. CasaXPS software was used to analyse the data with binding energies 152 referenced to an adventitious C 1s peak at 284.8 eV. UV/Vis/NIR transmission spectra were recorded using a
153
PerkinElmer Lambda 950 spectrometer in the range of 300 -1400 nm with an air background. 
171
The experimental procedure described above was repeated several times, films of AZO from one-pot of 1 and 172 2 in a 1:0.05 ratio (0.5 mmol scale). GZO films were deposited as above using compounds 1 and 3 (also one-173 pot) in a ratio of 1:0.05 (0.5 mmol scale). The experimental procedure described for GZO was repeated with the addition of a piece of glass quartz (2 cm × 2 cm) placed on top of the substrate. 
AACVD of ZnO, AZO and GZO
195
Following optimisation of the AACVD process (see S.I.) compound 1 was used to deposit thin films of ZnO at 196 400 °C. Films of AZO were achieved at 400 °C via a one-pot AACVD charged with 1 and 2 in a 1:0.05 ratio.
197
Following the procedure for the synthesis of thin films of AZO (at 400 °C), GZO films were also successfully 
218
In the XRD patterns of films of GZO deposited from one-pot mixtures of 1 and 3 preferential orientation 219 remained for the (002) peak, and the intensity of the peaks was decreased in comparison with undoped ZnO.
220
A very slight shift in the (002) 
260
Using UV/Vis spectroscopy, it was possible to obtain information using transmission reflectance data about 
269
Resistance of the films was determined by two-point probe, additionally, using the film thickness obtained 270 from Filmetrics equipment the resistivity was calculated. 
284
Scanning electron microscopy (SEM) shows the surface morphology of the zinc oxide films deposited from 1 285 (Fig. 4 , black border) to be similar in appearance from the AZO films indicating that doping, in this instance 286 seems to have little effect on the morphology. Interestingly however the GZO films appeared to be formed of 287 larger spherical units (Fig. 4, blue border) . These GZO films were also deposited on quartz and then annealed 288 at 1000 °C. The relatively equally sized clusters (~70 nm) observed on the GZO films were replaced with an 289 array of crystalline blocks, after annealing (Fig. 4, green Ga2O3 is amorphous at this temperature ruling out XRD analysis, furthermore the low doublet separation in 298 the XPS for gallium implies that any number of environments can fit the single peak recorded.
299
In order to investigate the effect this layer may have on the material beneath, films of GZO were annealed at 300 1000 °C. The XRD data below (Fig. 5) confirms the spinel zinc gallate, ZnGa2O4 formed alongside Ga2O3. 
